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SUTURE MANIPULATING AND CUTTING IMPLEMENT 

FIELD AND BACKGROUND OF THE INVENTION 

The present invention relates to a suture manipulating implement, and 
particularly to a surgical instrument for manipulating a knotted suture to properly 
locate the knot, thereof with respect to the tissue being sutured, and then for removing 
excess suture from .the knot. 

There is a growing demand to perform surgery, wherever possible, through 
small portals leading directly to the location operated on, thus minimizing damage to 
overlying and adjacent tissue. The technique is also known by the name endoscopy. 
Arthroscopy is the term used for the endoscopic approach applied to treat the various 
limb joints in the body. 

As in all minimally invasive techniques, the area operated on is not exposed, 
and is not directly visible to the surgeon. The surgeon relies on a system of internal 
illumination and a small video camera. The camera projects an enlarged image onto a 
monitor screeh to Jserye as a guide to the surgeon. 

All necessary operations must be performed through a narrow opening. The 
size of this opening limits the size of the instruments used and the space available to 
manipulate them, In particular, access to tight joints is difficult. Small-size cutting, 
grasping, debridiftg and piercing instruments, capable of operating through small 
portals, have been developed for this purpose. 

Suturing is also possible, and many suture passing and stitching devices are 
available to the arthroscopist. Tying a knot in situ is, however, barely possible. 

The alternative solution is to use excess lengths of suture, and to bring the end 
of the strands to the, outside for easy tying. One of several types of sliding knots, 
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similar to tlie "hangman's knot", is formed at the outside and then, aided by one of 
several types of knot manipulating instruments, is moved down the remaining strand 
through the access portal and is tightened firmly over the tissue stitched. The excess 
length of suture is now cut off a small distance above the knot. 
5 It will thus be seen that the features desirable for such an arthroscopic suture 

cutter included siriall diameter, ease of use, clean cutting, controlled distance of cut 
from the knot f and sutures of different diameters and 

materials. The length of the suture end remaining after cutting is important: If it is too 
long, it may ca^e^rritation; if it is too short, the knot may fail to hold. Ideally, the 

10 instrument should be? able to handle and cut all types and sizes of suture material in 
use. 'I' - : 

Insofar as we are aware, all instruments available on the market fail to include 
one or more of the above desirable features. One such device, which has been on the 
market since 1999 and offers several advantages over others, consists of a pair of loop 

15 handles, an elongated tube, and a solid shaft mounted within the tube. A bore sized to 
allow a kitUre -tb :*b^^hre^ded -through- it is formed through the distal end of the shaft at 
an angle to its axis. The cross-section of this bore is in the form of a droplet, and the 
angle relative 1x> the "axis of the shaft causes the exit to be much elongated in shape. 
The distal end fa<^ of the shaft is countersunk to define a recess to accommodate the 

20 knot. The shaft slides freely within a tubular cutter member in the form of a hardened 
tube, the distalyend of which is ground into a sharp cutting edge. Sliding the tube 
forwardly relative to the shaft forces a suture threaded through the bore, irrespective 
of its thickness, against the narrow, tapered portion of the bore exit for clean cutting. 
The tube is aMah&d tiatil it cuts the suture at a length determined by the. distance 

25 between the distal- eixd.pf the shaft and the bore exit. 
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In use, the surgeon threads the free end of the suture strand into the bore of the 
shaft, and then .holds -the end of the suture to tension it, while advancing the 
instrument along the suture strand until the knot is reached. A spring loaded safety 
latch in the handle prevents accidental premature cutting. Releasing the latch allows 
5 the surgeon to operate the movable handle for cutting the suture strand. 

One. drawback pf the above device is that it is difficult to thread the suture 
through the bof ^ especially under the conditions prevailing in the operating room. 
Many surgeon?, therefore, ^prefer to use other devices, such as suture scissors, where 
the suture remains free, thus sacrificing important advantages for easier use. Also, the 
1 0 practicable dimensions of the bore restrict the range of suture types for which the 
device can be used. 

Another kriown implement of this type is described in our US Patent 
Application Serial No, 10/323,795, filed December 20, 2002, and assigned to the 
same assignee as the present application. That implement, however, also includes a 
1 5 bore through \vhifch the suture is to be threaded, and therefore would have the same 

drawbacks as ^s^bed^bove^fh respect to the device commercially available since 

1999. . 

OBJ^f^^JsND BRIEF SUMMARY OF THE PRESENT INVENTION 

^ object of is to provide a suture manipulating 

20 implement haL\^ng:ad^vantages in one or more of the above respects. 

According to- one aspect of the present invention, there is provided an 
implement for manipulating a knotted suture during a surgical procedure, comprising: 
an elongated shaft lhaving a proximal end ehgageable by the user for manipulating the 
instrument, and a distal did ehgageable with the knotted suture to be manipulated; the 



WO 2005/084127 PCT/IL2005/000254 

4 

distal end of the elongated shaft having an end face formed with a recess for receiving 
the knot of the suture; characterized in that the distal end of the elongated shaft is 
formed with an open slot starting from a location spaced from the end face and 
leading to the recess in the end face, such as to enable the knotted suture to be 
5 introduced into the slot and the recess by effecting a sidewise movement of the 
knotted suture with respect to the elongated shaft, or vice^-versa. 

According to a further important feature in the preferred embodiment of the 
invention described below* the open slot is of a width to accommodate a wide range 
of suture sizes ;^dtoaterials.^ ; 
10 According to^still further features in the described preferred embodiment, the 

open slot is formed with a first section leading from the recess towards the proximal 
end of the elongated shaft, and a second section leading from a juncture with the first 
section towards the distal end of the elongated shaft but terminating short of the end 
face. 

15 According to another aspect of the present invention, there is provided an 

implement for ^a^piilating a, knotted suture during a surgical procedure, and for 
removing ap.eagb^ comprising: an elongated shaft having a 

proximal end:0n^g0able^by the user for manipulating the implement, and a distal end 
engageable with the knotted isuture to be manipulated; the distal end of the elongated 

20 shaft haying ah eri# face forined with a recess for receiving the knot of the suture; the 
distal end of thie elongated .shaft being further formed with an open slot starting from a 
location spaced from the end face arid leading to the recess in the end face, such as to 
enable the knotted to be introduced into the slot and the recess by effecting a 
sidewise movement of the knotted suture with respect to the shaft member, or vice- 

25 versa; and a tabular cutter member enclosing the elongated shaft and effective to cut 
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the sutuirp in the slot upon movement of the elongated shaft with respect to the tubular 
cutter member^ or vice-versa. 

It will thus be seen that an implement constructed in accordance with the 
foregoing features enables the surgeon to introduce the suture into the open slot by a 
sidewise movement of the elongated shaft with respect to the knotted suture, or vice- 
versa. Such a movement can be much more conveniently executed by the surgeon, 
especially under the conditions prevailing in the operating room, than threading the 
suture through a bore in the implement as required by the prior devices. In addition, 
an implement using such an open slot for receiving the suture enables the implement 
to accommodate a much larger range of suture diameters, materials and types, than 
one using a bore for receiving the suture, and cuts the suture to a precise length above 
the knot > \ : . 

Further features and advantages of the invention will be apparent from the 
description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with reference to 
the accompanjdng ^ drawings, wherein: 

Fig, i^lxfetratefs a; sutore manipulating implement in accordance with the 
above-described prior art, and therefore subject to the drawbacks also described 
above;. / /•■'■, v \r /. ; • : 

Fig. 2 is an enlarged fragmentary view of the distal end of the implement of 

Fig. 1; ..; .- '< . 

Fig. 3 is an eidarged sectional view of Fig. 2, along line III - - III; 
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Fig. 4 is ait enlarged three^imensional view of the distal end of the prior art 
implement of Fig! 1; 

Fig. 5 illustrates the distal end of a suture manipulating and cutting implement 
constructed in accordance with the present invention, and having a knotted suture 
5 therein; 

Fig. 6 illustrates the distal end of the implement of Fig. 5 but without the 
knotted suture; arid 

Fig. 7 illustrates a modification in the construction of the distal end of the 
implement of Figs; 5 and;6i • 

10 It is to i be imderstpod that the foregoing drawings, and the description below, 

are provided primarily for purposes of facilitating understanding the conceptual 
aspects of the invention and possible embodiments thereof, including what is 
presently considered to be a preferred embodiment. In the interest of clarity and 
brevity, no attempt is made to provide more details than necessary to enable one 

15 skilled in the art, using routine skill and design, to understand and practice the 

described invention. It is to be further understood that the embodiments described are 
for purposes 60 example only ; and that the invention is capable of being embodied in 
other forms and applications than described herein. 

DESCRIPTION OF THE PRIOR ART IMPLEMENT OF FIGS. 1-4 

20 Fig. 1 illustrates a suture manipulating and cutting implement constructed in 

accordance with Hie prior art as briefly described above. The illustrated implement 
includes a tubular cutter member 20 having a proximal end formed with a handle 21, 
and an elongated shaft 30 moveable within cutter member 20 and also having a 
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proximal end formed, with a handle 3 1 . The two handles 2 1 , 3 1 are pivotally mounted 
to each other about a pin 40. 

The distal end of tubular cutter member 20 is formed with an annular cutter 
edge 22 on its inner surface circumscribing the outer surface of the elongated shaft 30. 
5 Elongated shaft 30 has a distal end 32 formed with an angled bore 33 for 

receiving the suture, schematically shown at 50 in Fig. 1. Bore 33 is sized to allow 
suture 50 to be threaded through it at angle to the axis of shaft 30. The cross-section 
of bore 33 is inth^form of a droplet as shown particularly in Figs. 3 and 4. The end 
face 34 of elongated shaft 30 is countersunk to define a recess, as shown at 35 in 

10 Fig. 4, to accommodate the Miot 51 of suture 50, with the ends of the suture 52, 53, 
extending through the angled bore 33. 

The illustrated implement turther includes a latch 60 secured at one end 61 to 
handle 31 and including a latching element 62 engageable with the other handle 21 so 
as to releasably retain the two handles in an initial spread-apart position, as shown in 

15 Fig. L Latch 60 includes a finger-piece 63 engageable by the user's finger to release 
latching element 62^ and thereby to permit the two handles 21, 31, to be moved 
towards each other from the illustrated initial position, to an actuated position. 
During this mpyo^e^t^^distai end 32 of the elongated shaft 30 is drawn into the 
distal end of the l^ular 20 such that the annular cutter edge 22 of 

20 cutter membei:,20 ^ excess ends 51, 52 of the suture within 

angled bore 33. • ' 

The two handles 2 1 , 31 are formed with stops 2 1 a, 3 1 a, which engage each 
other to limit the actuated position of the elongated shaft 30 with respect to the outer 
tubular member 20. 
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The mariner of using the prior art implement illustrated in Figs. will be 
apparent from the above description. Thus, after the surgeon has applied the ends 52, 
53 of the knotted suture 50 to the tissue being sutured and has formed the knot 5 1, the 
surgeon introduces the. free ends 54, 55 of the two sutures through the angled bore 33, 
5 and seats the knot 51 into the recess 35 formed in the end face 34 of the distal end 33 
of the elongated shaft 30. During this operation, the two handles 3 1, 32 of the 
implement are left in their spread— apart position, as shown in Fig. 1 , to facilitate the 
manipulation of tootted suture. When the excess ends of the knotted suture are to 
be removed, lq.tch $0 is released by depressing finger-piece 63, thereby permitting the 
10 surgeon to.mp^e.^ 31^ 32 towards each other, and thereby draw the 

distal end 33 of eidngated sMft 30 within the tubular cutter member 20, such that the 
annular cutter edge 22 of cutter member 20 engages and cuts-off the excess ends 54, 
55 of the suture 50. 

As described above, a serious drawback in this type of implement is the time 
1 5 and difficulty involved in threading the knotted suture through the angled bore 3 3 , 
particularly during the conditions of a surgical operation. Another drawback is that 
the angled bore 33 can accommodate only a limited number of suture diameters and 
suture materials, thereby ^ restricting the range of suture types for which the implement 
can be used. : ": : ■ > . , >•; V v* A 

20 DESCRIPTION OF PRE1FERRED EMBODIMENTS OF THE INVENTION 

As briefly desCnbed above, the present invention provides a suture 
manipulating and cutting iinplement which does not suffer from the above-described 
drawbacks pfiiie:£iiQ^ illustrated in Figs. 1-4. Briefly, this is done by 

providing the distal end of the elongated shaft formed with the recessed end face with 
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an open slot, rather than.witfc^ bore ? for receiving the knotted suture. Such a 
construction enables the knotted suture to be introduced into the slot and into the 
recess by effecting a sidewise movement of the shaft with respect to the knotted 
suture, or vice-versa.; Moreover, such a construction enables a wide range of suture 
diameters and 'suture materials to be accommodated within the open slot, thereby 
enabling the suture to be used with a wide range of suture types. 

The present invention, as illustrated in Figs. 5 and 6, maybe embodied in an 
implement of similar construction as the prior art device illustrated in Figs. 1-4, by 
merely modifying ^ structure at the distal end 32 of the elongated shaft 30. Thus, 
Figs. 5 and 6 shaft, therein designated 130, its distal end 

132, and the knotted sutiiire 150 with which it coacts. 

Thus, the (distal end; 1^2 of elongated shaft 130 also includes an end face 134 
counter-sunk to define a recess 135 for receiving the knot 151 of the knotted suture 
150. In this case, howover^ the distal end 132 of elongated shaft 130 is formed with 
an open slot 133 starting from a location spaced from the end face 134 and leading to 
recess 135 in the end face, such as to enable the knotted suture to be introduced into 
the slot and the recess by effecting a sidewise movement of the knotted suture with 
respect to - the; ^6nmt^;S^e^ : or vice-versa. Slot 133 is of a width to accommodate a 
wide range o£^^e.>isizes>mi materials. 

More ^ includes a first section 133 a leading from recess 

135 in end iaps 13$ towards the proximal end of the elongated shaft 130, and a 
second section 133b leading from a juncture 133c with slot section 133a towards the 
distal end of shaft vl30 but /terminating short of its end face 134. 

Slot section 133a is formed in a plane at an angle of 10-30 degrees, preferably 
20 degrees, relative to the longitudinal axis LA of elongated shaft 130. Slot section 
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133b is formed in a plane parallel to the longitudinal axis LA of shaft 130 rotated 90 
degrees with respect to the plane of slot section 133a. As seen in Figs. 5 and 6, the 
width of each slot section 133a, 133b gradually decreases from the juncture 133c of 
the two sections towards the distal end of the elongated shaft. The inner surface of 
5 juncture 133c defines a bend for the suture, when received therein, and is rounded to 
permit sliding the suture within the slot without damaging the suture. 

The manner of using the above-described implement, i.e., as illustrated in 
Fig. 1 but modified as described above with respect to Figs. 5 and 6, will be apparent 
from the above: description, 

10 Tlius, wheii using the implement during a surgical procedure, latch 60 would 

normally be in^place, as shown in Fig. 1 , to retain the two handles 21,3 1 spaced apart, 
and the elongi^^ initial position projecting outwardly of the tubular 

cutter member^ a^ illustrated in Fig. L This is the fully open position of the 
implement, and is retained in this folly open position by latch element 62 engaging 

15 handle 21 as shown in Fig. 1. In this folly open position of the implement, the distal 
end 132 of elongated shaft 130 projects outwardly of the tubular cutter member (20, 
Fig. 1) so as tp pxpose the complete open slot 133, including its two sections 133a and 
133b, for loading the suture 150 into the slot. This can be conveniently done by 
effecting a sidew&fc movement of the implement with respect to the suture, to seat the 

20 suture within siof section 133^a. 

At this point, latch 60 (Fig. 1) is manually released to permit the two handles 
21, 3 1 to be drawn towards, each other to an intermediate position, such as to force the 
suture in slot section 133a to move into slot section 133b as shown in Fig. 5. Latch 
60 may ihelud^ a^separate latcliing element (not shown in Fig. 1) engageable with 

25 handle 21 to r^lea^ably retainihe two handles in this intermediate position. In this 
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intermediate position, thedistal end of the tubular cutter member fomied with the 
annular cutter edge (22, Fig. 1) covers just the bend 133c of the open slot 133, thereby 
retaining the suture ends within slot section 133b. In this intermediate position of the 
two handles 21, 31, the surgeon, gripping the free ends 154, 155 of the knotted suture 
150, is able to move the suture within slot section 133b and to seat the knot 151 
within recess 135 in the end face of shaft 130. 

The surgeon may then move the two handles 21, 3 1 to their fully closed 
positions, as determined by stops 21a, 31a (Fig. 1) of the two handles, whereupon the 
distal end 132 of the elongated shaft 130 is fully drawn into the tubular cutter (20, 
Fig. 1) such that its annular cutting edge (22, Fig. 1) cuts-off the excess ends 154, 155 
of the two sutwe^trmids, ; "- 

It will thus be seen that the novel construction, including the open slot 133, 
enables the surgeon to conveniently introduce the suture into the open slot by the 
above-described sidewise motion, which can be conveniently executed during an 
operation procedure. Moreover, the open slot construction inherently accommodates 
a wide range of suture dimensions, thereby enabling the implement to be used with 
different sizes and types of sutures. In addition, the length of the suture ends from the 
knot 151 will always be the same, namely the distance between the recess 135 in the 
end face 134 of shaft 130, and the distal end of slot section 133b. 

Fig, 7;ili^feaies a modification in the construction of the distal end 133 of the 
elongated shaft "I'SWv^ih.^is modification, the distal end formed with the recess 135 is 
of increased outer , diameter, as shown at 136, to facilitate loading the suture into the 
slot. Thus, slot section 133a extends through the enlarged-diameter end 136 and 
provides a wider, ottamfered opening of the slot to facilitate loading the suture while 
keeping the same basic width for the loaded suture. Thus, the suture will slide into 
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the slot naturally When slot arid suture are brought into alignment, thereby facilitating 
loading of the suture while working inside the body. 

Another modification illustrated in Fg.7 is that slot section 133b of the open 
slot 133 is of larger width than in Figs. 5 and 6 so as to prevent the suture from 
becoming wedged within that slot section. 

It will thus be seen that the implement illustrated in Figs. 5-7 of the drawings 
permits convenient loading of a double-strand suture, manipulating the suture, and 
then cutting-off the excess ends. In addition, the implement is capable of 
accommodating a wide range of suture sizes, types, and materials of the suture, 
including double-strand sutures as shown. In particular, the illustrated implement is 
capable of accqniniodating and cutting a double strand of the toughest suture material 
presently on tjie maricet to a precise length above the knot. 

While the invention has been described with respect to two preferred 
embodiments, it will be appreciated that these are set forth merely for proposes of 
example, and that many other variations, modifications and applications of the 
invention may be made. 



